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Background {#sec005}
==========

Falls are the leading cause of unintentional injuries and even premature death among community-dwelling older adults (CDOA) \[[@pone.0221875.ref001]\]. Falls are really a serious public health problem and are also the largest single cause of restricted activity and low life quality among older adults but usually a neglected public health problem in many societies, particularly in low and middle-income countries (LMICs) \[[@pone.0221875.ref002],[@pone.0221875.ref003]\]. About 80% of disability resulting from unintentional injuries; which excludes traffic accidents in adults aged 50 years and over resulted from falls in the year 2010. In that year, years lived with disability due to fall in people aged 50 to 59 years was 66% in developing countries and 34% in high-income countries \[[@pone.0221875.ref004], [@pone.0221875.ref005]\]. Aging-related physical and mental changes along with other multifactorial variables increase the susceptibility and suffering of fall among older adults. Even in the absence of injury; a fall has potential consequences on quality of life due to fear of falling and, restricted activity to avoid falling again together with psychological changes like little confidence to get out \[[@pone.0221875.ref006],[@pone.0221875.ref007]\]. World Health Organization (WHO) reports that the burden of non-intentional injuries are disproportionately higher in developing countries and older adults are at higher risk \[[@pone.0221875.ref008]\]. Reported results from the WHO Study on global AGEing and adult health (SAGE) from six countries including two sub-Saharan countries showed that two-thirds of all past-year injuries in older adults were fall-related and also suggested that data on falls among CDOA in LMICs is sparse \[[@pone.0221875.ref009]\]. The prevalence rate of falls among CDOA reported in the community-based studies done in Nigeria, Rwanda, South Africa, and Ghana range from 23% to 44% with a diverse definition for older adults across these studies \[[@pone.0221875.ref002]\]. Studies had reported a wide range of risk factors for falls in older adults like age gender, muscle weakness, gait disturbance, impaired balance, impaired vision, poor sleep pattern, depression, Parkinson's, stroke, diabetes mellitus (DM), hypertension (HTN), dementia, and impaired cognition. Older adults living in LMICs encounter other risk factors like lack of awareness delayed health care, inadequate lighting, challenging outdoor environment, poor housing facilities, low education level, nutritional deficiency, and co-morbid \[[@pone.0221875.ref003],[@pone.0221875.ref010],[@pone.0221875.ref011]\]. In addition, the extensive variation found across studies among different countries and even within the same country clarifies the differential interaction of socio-economical, geographical and ethnic factors with the prevalence and risk factors of fall and the need for regional data \[[@pone.0221875.ref012],[@pone.0221875.ref013]\]. Even though several literatures urge that the Governments in LMICs urgently require data and evidence to develop awareness, and integrate falls prevention into their policy and planning frameworks \[[@pone.0221875.ref002],[@pone.0221875.ref014]--[@pone.0221875.ref017]\]; there is still a lack of data, on magnitude of falls among community-dwelling adults in most of the LMICs and till date there is no formal community based falls register and follow up data in Ethiopia as a whole. Hence, this study aims to determine the burden of self-reported past-year unintentional fall among CDOA of Gondar town in Ethiopia and identify the risk factors of fall.

Material and method {#sec006}
===================

Study design and study setting {#sec007}
------------------------------

A community-based cross-sectional study was conducted from March to June 2018 in Gondar city, Northwest Ethiopia, situated in northern part of Ethiopia in Amhara National regional state and 747 km from the capital city Addis Ababa at 12° 45\`north latitude and 37 °.45\`east longitudes with an elevation of 2,706 meters (8,878 ft) above sea level and with usual challenges of mountain terrain. Based on the 2016 population estimates of Gondar city administration bureau Gondar had a total population of 335,000 with 3200/km^2^, with an estimated total household count of 53725 and 182000 (52%) women. Gondar town has 24 administrative areas (kebeles) of which 12 are classified as sub-cities or urban kebeles, 11 are rural kebeles and 1 special kebele. The estimate of Gondar resident adults aged 50 and above is not known. This study was conducted with a sample of community-dwelling older adults of age \>50 years living in Gondar town, aged 50 years or older, resident in the selected kebele, ability to walk with or without walking aids, and to give informed consent for participation in the study were included.

Sample size determination and sampling {#sec008}
--------------------------------------

The sample size was determined by using the single population proportion formula \[[@pone.0221875.ref018]\]. Considering the proportion of people to suffer fall as 23% from a previous study done in Rwanda \[[@pone.0221875.ref019]\], a design effect of 2 and expected 10% non-response rate, the final sample size was calculated to be 605 households ([S1 File](#pone.0221875.s001){ref-type="supplementary-material"}). A multistage random sampling technique was designed to reach the required sample size. Among the total of 24 kebeles in the town, only 12 sub-cities were considered for this study due to financial constraint. With the list of households secure from the local administrative bureau, 5 kebeles out of 12 sub-cities or urban kebeles were selected by using computer-generated random numbers from a census list of all kebeles. Households were allocated proportionally for each kebele. Systematic random sampling was used (with sampling interval K = 33) to select the households. In case of more than one older adults living in the selected household, a lottery method decided participation. Study variables and data collectionOperational definition: "Fall is an event that results in a person coming to rest inadvertently on the ground or floor or other lower level and should be considered as a recurrent event as soon as a subject reported at least two falls in the past 12-months period" \[[@pone.0221875.ref020]\]. This study used community-dwelling older adults aged 50 years and above on the day of interview living at home, able to walk independently or with a mobility aid and native residents of Gondar. Considering that most of the old persons in sub-Saharan Africa work outside the formal sector, and thus have no formal retirement at age 60, relatively lower life expectancy in Ethiopia \[[@pone.0221875.ref021]\] and smaller size of older populations in the study area. Hence, this study used 50 years of age and above as a general definition of older adults. Presences of medical conditions were assessed with questions asking the participants if they had been told by a physician that they had comorbid conditions. The participants were also questioned if their self-perceived current health status is better or same or worse compared with the previous year. Comfortable home environment is defined the one which has good lighting, safe passages or sideways, non-slippery even floor, space for the usage of mobility aids, convenient doorsteps, and in-door toilet room. A face to face interview method was employed using a structured questionnaire for data collection and seven data collectors preferably physiotherapist (3 senior and 4 junior physiotherapists) and those who were randomly selected from the registered list. The data collectors were intensively trained for two days on the background knowledge of the study, questionnaire, and physical measurements and calibration skills by the principal investigator. The data collectors introduced themselves and explained the purpose of this study to the participants. Informed consent was obtained from each participant and in case absence of participant or locked door situation in a selected household during the first visit; the same household was marked and re-visited only once after 24 hours and in case of absence again the immediate next house was approached. If a randomly selected participant was not willing to participate it was considered as non-response and the refusal reasons were noted. To ensure data quality, the questionnaire was first prepared in English and then translated from English to local language (Amharic) and finally back to English by language expertise to check for consistency. A pre-test was done (10% of sample size) in Medihanialem kebele, which was not included in the sample area. The principal investigator (BJ) checked for clarity, completeness, and cleaned the data each day and prior to analysis.

Data analysis {#sec009}
=============

Data were coded and entered into Epi Info software version 7.0 and IBM Statistical Package for Social Sciences (SPSS) version 24 for Windows for statistical analyses. Data entry with the original data was done by the data collectors and the principal investigator supervising each other to enhance correctness. In addition, the data was checked by two other researchers for completeness, accuracy, and clarity. Descriptive statistics (frequencies, percentages, means and standard deviations (SD) were used for all participant characteristics and associated factors of self-reported falls. With self-reported falls (categories: no versus yes) as the dependent variable, bivariate and multivariate binary logistic regression analyses were executed to examine the association with different independent variables. Independent variables included in the regression models were, age (categorized 50 65 middle-aged, 66 80 older and \> 80 fragile), BMI (categorized underweight, normal weight, overweight and obese), educational status (categorized not educated, primary, secondary, Diploma and above), safety of home environment (categorized comfortable versus uncomfortable), self-perceived current level of mobility (categorized independent versus dependent), frequency of fall (categorized one, two, three, and many times), self-reported presence of medical conditions like hypertension, CVD, stroke, poor memory, visual impairment, poor urine control (categorized no versus yes), and poor sleeping (categorized no versus yes). Variables were inputted into the model using forced entry and categories were used as covariates for detailed analyses. Results were considered statistically significant when 95% confidence intervals not containing unity (equal to *p-*value \<0.05) for interaction terms and main effects. Initially, bivariate analyses were conducted and independent variables that were found statistically significant were included in multivariate analysis. When clear subgroups seemed present in the data, significance testing (Pearson χ^2^) and, if appropriately sized subgroups per category remained, logistic regression was performed.

Ethical approval and consent to participate {#sec010}
-------------------------------------------

Ethical approval was secured from the Ethical Review Committee of the College of Medicine and Health Sciences, University of Gondar, Ethiopia (Reference number of ethical approval: SOM/004/7/09). Written consent was obtained from all participants prior to the participation in the study.

Results {#sec011}
=======

Sample characteristics {#sec012}
----------------------

A total of 605 households with a person aged ≥50 years old were visited. Of those, 599 (99%) older adults consented to participate and this is more than 100% of the power calculated sample size (n = 550) and the common reason given for non-response was no time or busy. Of the 599 participants, 327 (54.6%) were females and about 42% (n 252) of total participants self-reported to be non-workers or homemakers. The mean age of the participants was 61 years (SD 20 years) and their age ranged from 50 to 90 years. Among the participants, 43.6% and 27% had no formal education and primary education (\< 8 years of schooling) respectively. Among the participants, 81% (489) reported being independently mobile without any difficulty. Only 3.3% lived alone, majority co-resided with their family members. Less than 19% were retired. More sample characteristics are presented in [Table 1](#pone.0221875.t001){ref-type="table"}.

10.1371/journal.pone.0221875.t001

###### Socio-demographic characteristics and distribution of fall among community-dwelling older adults of Gondar, Ethiopia 2018, (N = 599).

![](pone.0221875.t001){#pone.0221875.t001g}

  Variables                           Sample totals   Fallers      Non-fallers                           
  ----------------------------------- --------------- ------------ ------------- ------------- --------- -------------
  **All participants**                **599**         **(100%)**   **170**       **(28.4%)**   **429**   **(71.6%)**
  **Sex**                                                                                                
   Female                             327             (54.6)       105           (61.8)        222       (51.7)
   Male                               272             (45.4)       65            (38.2)        207       (48.3)
  **Age (years)**                                                                                        
   50--65                             440             (73.5)       114           (67.1)        326       \(76\)
   66--80                             147             (24.5)       51            \(30\)        96        (22.4)
   \>80                               12              (2.0)        5             (2.9)         7         (1.6)
  **Level of education**                                                                                 
   Non educated                       261             (43.6)       66            (38.8)        195       (45.5)
   Primary school                     161             (26.9)       46            (27.1)        115       (26.8)
   Secondary school                   108             (18.0)       34            \(20\)        74        (17.2)
   Degree                             47              (7.8)        16            (9.4)         31        (7.2)
   Post graduate and above            17              (2.8)        8             (4.7)         9         (2.1)
   Diploma or technical               5               (0.8)        0             \(0\)         5         (1.2)
  **BMI (kg/m**^**2**^**)**                                                                              
   Under weight                       84              (14.0)       26            (15.3)        58        (13.5)
   Normal                             403             (67.3)       110           (64.7)        293       (68.3)
   Over weight                        99              (16.5)       27            (15.9)        72        (16.8)
   Obese                              13              (2.2)        7             (4.1)         6         (1.4)
  **Marital status**                                                                                     
   Never married                      22              (3.7)        5             (2.9)         17        \(4\)
   Currently married                  282             (47.1)       01            (0.6)         281       (65.5)
   Divorced/separated                 76              (12.7)       34            \(20\)        42        (9.8)
   Widowed                            113             (18.9)       29            (17.1)        84        (19.6)
   Cohabitating                       6               (1.0)        1             (0.6)         5         (1.2)
  **Occupation**                                                                                         
   Non workers/home makers            252             (42%)        82            (48.2)        170       (39.6)
   Unskilled                          122             (20.4)       33            (19.4)        89        (20.7)
   Professional                       78              (13.0)       24            (14.1)        54        (12.6)
   Managerial                         75              (12.5)       10            (5.9)         65        (15.2)
   Retired                            72              (12.0)       21            (12.4)        51        (11.9)
  **Home environment**                                                                                   
   Comfortable to do activities       347             (57.9)       80            (47.1)        267       (63.2)
   Slippery floor                     48              (8.0)        15            (8.8)         33        (7.7)
   Inadequate lighting                42              (7.0)        17            (10.0)        25        (5.8)
   Poor housing facilities            162             (27.0)       58            (34.1)        104       (24.2)
  **Current health status**                                                                              
   Very good                          88              (14.7)       15            (8.8)         73        (17.0)
   Good                               222             (37.1)       53            (31.2)        169       (39.4)
   Average                            235             (39.2)       79            (46.5)        156       (36.4)
   Poor                               54              (9.0)        23            (13.5)        31        (7.2)
  **Health status one year before**                                                                      
   Better                             213             (35.6)       75            (44.1)        138       (32.2)
   Same                               316             (52.8)       77            (45.3)        239       (55.7)
   Worse                              70              (11.7)       18            (10.6)        52        (12.1)
  **Current level of mobility**                                                                          
   Independent                        489             (81.6)       124           (72.9)        365       (85.1)
   With difficulty                    40              (6.7)        21            (12.4)        19        (4.4)
   With walking aids                  70              (11.7)       25            (14.7)        45        (10.5)
  **Smoking**                                                                                            
   Non-smoker                         548             (91.5)       158           (92.9)        390       (90.9)
   Previous-smoker                    24              (4.0)        5             (2.9)         19        (4.4)
   Current smoker                     27              (4.5)        7             (4.1)         20        (4.7)
  **Alcohol consumption**                                                                                
   Never                              153             (25.5)       33            (19.4)        120       \(28\)
   Previously                         124             (20.7)       36            (21.2)        88        (20.5)
   Current                            322             (53.8)       101           (59.4)        221       (51.5)
  **Khat chewing**                                                                                       
   Never                              557             (93.0)       160           (94.1)        397       (92.5)
   Previously                         16              (2.7)        0             \(0\)         16        (3.7)
   Current                            26              (4.3)        10            (5.9)         16        (3.7)

About 9% of the participant's self-reported poor current health and 35.6% perceived their current health to be worse than a year ago. Almost half (n = 318) of the participants reported being diagnosed to have at least one comorbid. The median for comorbid conditions was one (range 0--9) and median for oral medications was one (range 0--12). Medical conditions commonly reported were visual problems (31.7%). hypertension (29.7%), foot disorders (19.4%), diabetes (11.2%), lung diseases (9%) and cardiovascular diseases (8%).

Falls and distribution {#sec013}
----------------------

One hundred and seventy (n = 170, 28.4%; 95% CI 24.7--32.1) CDOA reported to have experienced falls in the past 12 months. Among those who reported previous experience of falling, majority (60.5%) of them experienced recurrent falls. A statistically significant difference was observed in the prevalence rate of fall between genders (male 24.1% versus female 32.2%; χ^2^ (1, *n* = 599) = 18.1, p\<0.01, *phi =* 0.19). A total of 351 falls were reported by the (n = 170) fallers, an average of 2.1 falls per faller and 2.74 falls per recurrent fallers. Among recurrent fallers, women (65%) reported more recurrent falls than men. Of the 103 participants who reported recurrent falls, 65% were women. Most falls among men occurred indoors (63.1% versus 28.9% for men and women, respectively, p\<0.001); while older women reported more of outdoor falls ([Fig 1](#pone.0221875.g001){ref-type="fig"}). Falls in participants aged 65 years and below occurred mainly outdoors 53.5%; while those aged above 65 years falls occurred mainly indoors 81.2% than outdoor.

![Frequency of indoor and outdoor fall among community-dwelling older adults, Gondar, Ethiopia; men versus women, Ethiopia.](pone.0221875.g001){#pone.0221875.g001}

Frequency distribution of self-reported comorbid among fallers as diagnosed by physicians were; vision problems (37%), hypertension (37.6%), foot problems (28.2%), diabetes (17.1%), cardiovascular conditions (14.1%), and poor memory (7.6%). While17.6%, 22.9% and 9.4% fallers self-reported to have poor urine control, poor sleeping, and impaired hearing respectively [Table 2](#pone.0221875.t002){ref-type="table"}.

10.1371/journal.pone.0221875.t002

###### Self-reported as physician-diagnosed and self-reported clinical characteristics of participants, Gondar, Ethiopia 2018, (N = 599).
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                                          Sample totals   Fallers   Non-fallers                       
  --------------------------------------- --------------- --------- ------------- ---------- -------- ---------
  **Medical conditions**                                                                              
   None                                   281             (46.9)    50            \(30\)     230      (53.6)
   At least one                           318             (53.1)    120           \(70\)     199      (46.4)
  **Hypertension**                                                                                    
   No                                     421             (70.3)    64            (37.6)     114      (26.6)
   Yes                                    178             (29.7)    106           (62.4)     315      (73.4)
  **Diabetes mellitus**                                                                               
   No                                     532             (88.8)    29            (17.1)     38       (8.9)
   Yes                                    67              (11.2)    141           (82.9)     391      (91.1)
  **Stroke**                              0               (0.0)                                       
   No                                     583             (97.3)    7             (4.1)      9        (2.1)
   Yes                                    16              (2.7)     163           (95.9)     420      (97.9)
  **Cardiovascular disease**                                                                          
   No                                     551             (92.0)    24            (14.1)     24       (5.6)
   Yes                                    48              (8.0)     146           (85.9)     405      (94.4)
  **Chronic lung disease**                                                                            
   No                                     545             (91.0)    151           (88.8)     394      (91.8)
   Yes                                    54              (9.0)     19            (11.2)     35       (8.2)
  **Foot problems**                                                                                   
   No                                     483             (80.6)    122           (71.8)     361      (84.1)
   Yes                                    116             (19.4)    48            (28.2)     68       (15.9)
  **Dizziness**                                                                                       
   No                                     563             (94.0)    156           (91.8)     407      (94.9)
   Yes                                    36              (6.0)     14            (8.2)      22       (5.1)
  **Parkinson**                           0               (0.0)                                       
   No                                     597             (99.7)    168           (98.8)     429      \(100\)
   Yes                                    2               (0.3)     2             (1.2)      0        \(0\)
  **Vertigo**                                                                                         
   No                                     556             (92.8)    156           (91.8)     400      (93.2)
   Yes                                    43              (7.2)     14            (8.2)      29       (6.8)
  **Poor memory**                                                                                     
   No                                     571             (95.3)    157           (92.4)     414      (96.5)
   Yes                                    28              (4.7)     13            (7.6)      15       (3.5)
  **Depression**                                                                                      
   No                                     587             (98.0)    166           (97.6)     421      (98.1)
   Yes                                    12              (2.0)     4             (2.4)      8        (1.9)
  **Cancer**                                                                                          
   No                                     596             (99.5)    170           \(100\)    426      (99.3)
   Yes                                    3               (0.5)     0             \(0\)      3        (0.7)
  **Cognitive problem**                                                                               
   No                                     599             (100.0)   170           \(100\)    429      \(100\)
   Yes                                    0               (0.0)     0             (0.0)      0(0.0)   
  **Number of comorbid (median, (IQR)**   1               (0--2)    1,            (0--2)     1        (0--1)
  **Total drug intake (median, IQR)**     1               (0--3)    3,            (0--4.3)   1        (0--3)
  **Poor urine control**                                                                              
   Yes                                    57              (9.5)     30            (17.6)     27       (6.3)
   No                                     542             (90.5)    140           (82.4)     402      (93.7)
  **Poor sleeping**                                                                                   
   No                                     490             (81.8)    131           (77.1)     359      (83.7)
   Yes                                    109             (18.2)    39            (22.9)     70       (16.3)
  **Vision problem**                                                                                  
   Yes                                    190             (31.7)    70            \(37\)     120      
   a) Near: poor                          89              (14.9)    37            (21.8)     52       (12.1)
   b) Far: poor                           101             (16.9)    33            (19.4)     68       (15.9)
   No                                     409             (68.3)    100           (58.8)     309      \(72\)
  *Vision*                                                                                            
   Near: poor                             89              (14.9)    37            (21.8)     52       (12.1)
   Far: poor                              101             (16.9)    33            (19.4)     68       (15.9)
  **Impaired Hearing**                                                                                
   Yes                                    42              (7.0)     16            (9.4)      26       (6.1)
   No                                     557             (93.0)    154           (90.6)     403      (93.9)

Associated factors of falls {#sec014}
---------------------------

Gender was significantly different among fallers (χ^2^ (1, n = 599) = 492.8, p\< 0.05, phi = 0.91 with most females (n = 105, 61.8% versus 38.2%) reporting fall in the past 12 months. And, female gender was also found to be associated with recurrent falls (χ^2^ (1, n = 103) = 54.5, p\< 0.01, phi = 0.96 (n = 67, 65% versus 35%) compared to males. Of those who reported of being independent, which constitutes a subgroup in which a greater prevalence of fall in past 12 months was found (n = 124, 72.9% versus 12.4% and 14.7%) and significantly different (χ^2^ (2, n = 599) = 154.9, p\< 0.001, phi = 0.16 from the other sub groups. self-reported fall prevalence [Table 3](#pone.0221875.t003){ref-type="table"}.

10.1371/journal.pone.0221875.t003

###### Fall-related characteristics of (CDOA) fallers of Gondar, Ethiopia 2018 (n-170).
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  Fall related variables                     Female      Male        Total       p-value
  ------------------------------------------ ----------- ----------- ----------- ------------------------------------------------
  **No of falls in the previous year**                                           
   One                                       38 (36.2)   29 (44.6)   67 (39.4)   
   Two                                       34 (32.4)   24 (36.9)   58 (34.1)   
   Three                                     19 (18.1)   9 (13.8)    28 (16.5)   
   Many times                                14 (13.3)   3 (4.6)     17 (10.0)   0.216
  **Place of fall**                                                              
   Indoor                                    30 (28.6)   41 (63.1)   71 (41.8)   
   Outdoor                                   75 (71.4)   24 (36.9)   99 (58.2)   **0.000**[\*](#t003fn001){ref-type="table-fn"}
  **Mechanism of the fall**                                                      
   Tripped                                   32 (30.5)   20 (30.8)   52 (30.6)   
   Slipped                                   38 (36.2)   19 (29.2)   57 (33.5)   
   I lost my balance                         5 (4.8)     5 (7.7)     10 (5.9)    
   My Legs gave away                         15 (14.3)   10 (15.4)   25 (14.7)   
   Fainted                                   3 (2.9)     4 (6.2)     7 (4.1)     
   Felt dizzy                                5 (4.8)     6 (9.2)     11 (6.5)    
   Not sure                                  7 (6.)      1 (1.5)     8 (4.7)     0.453
  **Seeking medical attention after fall**                                       
   Yes                                       81 (77.1)   52 (80)     133(78.2)   
   No                                        24 (22.9)   13 (20)     37 (21.8)   0.661

\*Denotes significant difference, Chi-square test was used for categorical variables

Among the fallers majority of them had one or more comorbid (χ^2^ (1, n = 170) = 272), and presence of comorbid is significantly associated with a tendency to fall p\< 0.001, phi = 0.21 (n = 119, 70% versus 30%). Other variables that were associated with the previous 12 months fall were drug intake, HTN, DM, poor memory, poor urine control, and CVD. Place of fall was significantly different for men and women. Other variables potentially related to fall showed no variance between genders or between fallers and non-fallers.

Regression analysis {#sec015}
-------------------

Prior to analysis variables potentially related to fall were identified for bivariate logistic regression model: age, sex, BMI, educational status, occupation, marital status, family size, home environment, self-reported health status, current level of mobility, physical activity, medical condition, use of medication, HTN, Stroke, DM, CVD, Foot problem, vision problem, impaired hearing, poor memory, poor urine control, poor sleeping, alcohol consumption, place of fall, and mechanism of fall. Of those, the remaining variables were significant and were evaluated using multivariate model ([Table 3](#pone.0221875.t003){ref-type="table"}). Sex (OR = 1.91, 95% CI: 1.24--2.95), low educational status (OR = 2.37, 95% CI: 1.19--4.74), uncomfortable home environment (OR = 2.02, 95% CI: 1.34, 3.04), having diagnosed medical condition (OR = 4.659, 95% CI: 1.20--18.02), and use of medication (OR = 5.57, 95% CI: 1.19--26.21) were significantly associated with self-reported fall in the past 12 months ([Table 4](#pone.0221875.t004){ref-type="table"}). Among medical conditions, poor memory (OR = 5.57. CI: 1.19, 10.21) and poor urine control (OR = 3.28. CI: 1.61, 6.70) were more likely associated with falls. We found a non-significant interaction effect when placed potential variables together in the model and no difference in slopes in the interaction effects plot.

10.1371/journal.pone.0221875.t004

###### Associated factors of falls among community-dwelling older adults in Gondar, North-West Ethiopia 2018 (N = 599).
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  Variable                        Fallers   Non-fallers   COR (95%) CI        AOR (95%) CI            p
  ------------------------------- --------- ------------- ------------------- ----------------------- ------------------------------------------------
  **Sex**                                                                                             
  Male                            65        207           1.506(1.05, 2.16)   1.48(0.63,3.46)         0.363
  Female                          105       222           1(ref)              1(ref)                  
  **Age**                                                                                             
  50-65                           114       326           1(ref)              1(ref)                  
  66-80                           51        96            1.52(1.017, 2.27)   0.85(0.49, 1.4)         0.57
  \>80                            5         7             2.04(0.64, 6.5)     0.94(0.23, 3.8)         0.94
  **Educational status**                                                                              
  No education                    66        195           1(ref)              1(ref)                  
  Primary                         46        115           1.18(1.06, 1.83)    **1.45(1.81, 2.23)**    **0.004**[\*](#t004fn001){ref-type="table-fn"}
  Secondary                       34        74            1.35(1.83, 2.22)    **2.25(1.27, 3.92)**    **0.034**[\*](#t004fn001){ref-type="table-fn"}
  Diploma & above                 24        45            1.58(1.89, 2.78)    **2.48(1.28, 4.73)**    **0.048**[\*](#t004fn001){ref-type="table-fn"}
  **Family size**                                                                                     
  Living alone                    9         11            1(ref)              1(ref)                  
  Living with someone             161       418           0.47(0.19, 1.16)    0.83(0.12, 5.57)        0.85
  **Home environment**                                                                                
  Comfortable                     80        267           0.54(0.38,0.77)     **0.44(0.21, 0.95)**    **0.036**[\*](#t004fn001){ref-type="table-fn"}
  Uncomfortable                   90        162           1(ref)              1(ref)                  
  **Current level of mobility**                                                                       
  Independent                     126       366           1(ref)              1(ref)                  0.47
  Dependent                       44        63            2.03(1.31,3.13)     0.59(0.14, 2.45)        
  **Current level of mobility**                                                                       
  Independent                     365       124           1(ref)              1(ref)                  
  With difficulty                 45        25            3.25(1.69, 6.25)    **2.59(1.24, 5.41)**    **0.011**
  With walking aids               19        21            1.64(1.06, 2.77)    1.23(0.64, 2.35)        0.539
  **Medical condition**                                                                               
  Yes                             120       199           2.77(1.89, 4.06)    **4.66(1.20, 18.02)**   **0.026**[\*](#t004fn001){ref-type="table-fn"}
  No                              50        230           1(ref)              1(ref)                  
  **Number of medication/day**                                                                        
  No medication                   56        235           1(ref)              1(ref)                  
  1-3 drugs                       71        131           2.27(1.51, 3.43)    1.27(0.63, 2.5)         0.49
  More than 3                     43        63            2.86(1.76, 4.65)    1.11(0.40.3.1)          0.83
  **HTN**                                                                                             
  Yes                             55        103           1.51(1.02, 2.23)    2.85(0.93, 8.73)        0.066
  No                              115       326           1(ref)              1(ref)                  
  **Stroke**                                                                                          
  Yes                             7         9             2.04(0.73,5.47)     0.51(0.09, 3.03)        0.46
  No                              163       420           1(ref)              1(ref)                  
  **DM**                                                                                              
  Yes                             29        38            2.11(1.26, 3.56)    2.55(0.68, 9.61)        0.167
  No                              141       391           1(ref)              1(ref)                  
  **CVD**                                                                                             
  Yes                             24        24            2.77(1.53, 5.04)    0.44(0.12, 1.57)        0.205
  No                              146       405           1(ref)              1(ref)                  
  **Foot problem**                                                                                    
  Yes                             48        68            2.09(1.37, 3.19)    1.28(0.47, 3.46)        0.632
  No                              122       361           1(ref)              1(ref)                  
  **Vision problem**                                                                                  
  Yes                             70        120           1.80(1.24, 2.61)    0.62(0.26, 1.47)        0.277
  No                              100       309           1(ref)              1(ref)                  
  **Poor memory**                                                                                     
  Yes                             13        15            1.03(0.36, 2.94)    **5.57(1.19, 10.21)**   **0.030**[\*](#t004fn001){ref-type="table-fn"}
  No                              157       414           1(ref)              1(ref)                  
  **Poor urine control**                                                                              
  Yes                             30        27            3.2(1.8, 5.5)       **3.28(1.61, 6.70)**    **0.001**[\*](#t004fn001){ref-type="table-fn"}
  No                              140       420           1(ref)              1(ref)                  
  **Alcohol consumption**                                                                             
  Never                           33        120           1(ref)              1(ref)                  
  Previously                      36        88            1.66(1.06, 2.61)    1.50(0.57, 3.97)        0.414
  Current                         101       221           1.117(0.71, 1.76)   1.56(0.58, 4.15)        0.378

\* Denotes significant association of characteristics with fall in multivariate model,

AOR- Adjusted odds ratio, CI -Confidence Interval, COR-Crude odds ratio.

Note: R^2^ = 0.142 (Cox & Snell), 0.204 (Nagelkerke). Model X^2^ (3, n = 599) = 92.01, p\<0.001. Correctly predicted: 76.3%.

Discussion {#sec016}
==========

To our knowledge, this is a preliminary community-based study in the country to concurrently estimate the magnitude of fall and describe the relationships between fall and risk factors in community-dwelling older adults in Ethiopia. The results of the present study indicate that 28.4% of community-dwelling older adults aged 50 years or older sustained fall each year in Ethiopia. Among them, about 39.1% reported having occasional falls and 60.9% recurrent falls. The finding of the present study is within the global annual fall rate which is between 6% and 35% \[[@pone.0221875.ref008],[@pone.0221875.ref022],[@pone.0221875.ref023]\]. The reported rate of fall appears to vary among countries; in South-East Asia region, in China, and Japan, 6--31% and 20% respectively \[[@pone.0221875.ref024]\], Latin American and Caribbean region, the fall rates reported were 21.6% and 34% respectively \[[@pone.0221875.ref008]\]. In the Sub-Saharan region; the reported fall rate of Nigerian older adults is 23% and 44% in Ghana \[[@pone.0221875.ref002],[@pone.0221875.ref025]\]. The definition for older adult widely varied among the studies and more so the fall rate and factors associated among the older population in Ethiopia is not reported elsewhere. The result of this study is higher when compared to the studies done in Malaysia 4.1%, Japan 15.9%, Hong Kong 19.3%, and twelve European countries 7.9--16.2% \[[@pone.0221875.ref022],[@pone.0221875.ref024]--[@pone.0221875.ref028]\]. The possible explanations could be reflecting medical conditions, geographical challenges of mountain terrain of the study area, and study population differences compared to other countries. In this study, more than half of the recruited participants (53.3%) reported being diagnosed with one or more medical conditions. Frail, elderly people with more than one chronic illness experience higher rates of falls than active healthy older people \[[@pone.0221875.ref005],[@pone.0221875.ref015]\]. The prevalence reported in this study is much lower than self-reported falls of Mexican and Jamaican community-dwelling older adults 46.5% and 51.5% \[[@pone.0221875.ref029],[@pone.0221875.ref030]\]. This could possibly be due to the lower mean age of participants in this study. Around 3/4^th^ of the participants (73.5%) in this study were aged 50--65 years. In Mexico fall was assessed for the previous two years, all participants' were aged 60 years and above, and the mean age of all those who experienced a fall was 71.4 years. Different epidemiological studies describe multi-factorial risks for fall among elders \[[@pone.0221875.ref002],[@pone.0221875.ref005],[@pone.0221875.ref028]\]. According to WHO, there are four dimensions; biological, behavioral, environmental and socioeconomic factors \[[@pone.0221875.ref008]\]. In agreement with previous studies \[[@pone.0221875.ref004],[@pone.0221875.ref010],[@pone.0221875.ref026]\], this study also found that women were more likely than men to have double folded magnitude of fall and recurrent falls. In this study female gender was also one point nine times higher risk of fall as compared to the male which is likewise studies in Mexico, Rwanda, and Indonesia \[[@pone.0221875.ref009],[@pone.0221875.ref029],[@pone.0221875.ref031]\]. The reasons might be gender-specific physiologic changes like sarcopenia, decreased strength, loss of bone density, and social reasons leading to more falls and related injuries \[[@pone.0221875.ref032]\]. Similarly, in Ethiopia females are involved in over half of the farm activities, bear most of the responsibilities in the household, and income generation \[[@pone.0221875.ref033],[@pone.0221875.ref034]\]. Furthermore, women being frailer, live longer than men, and involved in heavy household works partly explains their susceptibility to falling and more so indoor falls \[[@pone.0221875.ref004],[@pone.0221875.ref035]\]. The finding of this study shows that uneducated community-dwelling elders are twice more likely to fall than their educated counterpart. Lower education level as a possible predictor of fall among elders is reported by studies elsewhere \[[@pone.0221875.ref002],[@pone.0221875.ref005],[@pone.0221875.ref036]\]. One possible reason might be low education status and/or uneducated elders may lack a proper understanding of aging consequences and relative life adjustment needed. It is known that drastic change in educational attainment leads to greater improvement in the elder's health \[[@pone.0221875.ref037]\]. Moreover, fall data among uneducated older are scant in studies from developed countries \[[@pone.0221875.ref026]--[@pone.0221875.ref028]\] unlike in this study nearly 40% of the participants are uneducated. CDOA those who reported living in an uncomfortable environment have two times more risk of falling than those reported living in comfortable environments. With older adults of this study reported spending little time outdoors compared to indoors, it is surprising that we found the frequency of outdoor falls were higher compared with indoor falls among CDOA in the study area which possibly explains the challenges of mountain terrain. Similar findings were reported by studies done in California and Norway \[[@pone.0221875.ref022],[@pone.0221875.ref037]\]. It is particularly striking because leisure-time physical activity was not associated with fall in this study. Another unexpected finding in this study is women reported more outdoor falls and the most likely reason could be women engaging in more outdoor activities to fulfill domestic needs of households. It is understandable that outdoor falls are most probably caused by environmental challenges along with intrinsic risk factors. The study place, Gondar is located 2133 meters above sea level with geographical challenges for access to domestic needs, facilities and walking \[[@pone.0221875.ref038]\]. Furthermore, in developing countries like Ethiopia environments pose challenges like uneven roads, lack of designed walkways, sidewalks, lack of street lights, more stairs or tripping, and slipping hazards. About 70% of CDOA in this study self-reported of being diagnosed with at least one comorbid, the presence of comorbid contribute to an elevated prevalence of falls and five folds higher risks of falls than of healthy elders. This association is consistent with the studies in South Africa and Egypt \[[@pone.0221875.ref039],[@pone.0221875.ref040]\]. The possible explanations could be various medical conditions like vision problem, foot problems cardiovascular issues and motor performance deficits for older adults appear due to dysfunction and reduced coordination of the central and peripheral nervous systems and the neuromuscular system are implicated to increase an individual's risk of falling \[[@pone.0221875.ref039],[@pone.0221875.ref041]\]. Though unlike elsewhere, we found no association with fall and self-reported dizziness and vertigo which is difficult to explain. The number of medications taken, unlike in other studies was significantly associated risk factors with falls in this study \[[@pone.0221875.ref022],[@pone.0221875.ref042],[@pone.0221875.ref043]\]. Elders those using medications for their conditions are twice at the risk of falling compared to non-users. This finding is similar to few studies in high-income countries, South Africa, and Egypt \[[@pone.0221875.ref027],[@pone.0221875.ref039],[@pone.0221875.ref040]\]. An association between use of medications and fall risk may depend on the prescribing habits of health practitioners (type of medications commonly taken by the subjects), the site of action of the drug and adverse effects of the drugs. There is increasing evidence that poly-pharmacy may lead to falls as a result of adverse reactions to one or more medications, detrimental drug interaction, and/or incorrect use \[[@pone.0221875.ref042],[@pone.0221875.ref043]\]. The variety of classes of medications prescribed, which results in insufficient numbers of individuals taking a particular class of drug, hampers meaningful contribution to the analyses of the individual drug classes \[[@pone.0221875.ref019],[@pone.0221875.ref035],[@pone.0221875.ref044], [@pone.0221875.ref045]\]. To benefit future researches and interpreting the present result with caution the limitations must be mentioned. First, because of the cross-sectional nature of this study, we cannot determine the causal effects. Moreover, self-reports of socio-demographic, health characteristics and medical diagnoses by older adults may be a source of recall bias. Second, data on specific medications, nutritional status, fall-related risk-taking behavior, and housing conditions were not investigated. Despite these limitations, this study is a preliminary attempt in this country to provide a well-powered insight and estimate the prevalence of fall and to examine characteristics associated among CDOA in Ethiopia. In addition in this study, the definition of older adults being aged 50 years and above is according to the recommendations of World Confederation for Physical Therapy (WCPT) and WHO Older adult Health and Ageing in Africa project. We strongly feel that these data will more accurately determine the fall burden of the older population in the study region and would fully inform policy makers and program planners.

Conclusion and recommendation {#sec017}
=============================

In conclusion, more than 1/4^th^ of the CDOA experienced at least one episode of fall and about 60% of them reported recurrent falls. Factors like comorbid, medication, self-reported poor memory and poor urine control explained fall among CDOA partly. Additional factors that may help explain fall in CDOA should be explored in the future. In the meantime, town authorities are recommended to maintain preventable environmental risk factors related to outdoor falls. Caretakers, older adults, and family members should be made aware of the possible risk factors and modifications needed to avoid fall.
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